In recent years, many studies have been done on structure of fullerene as medicine nanocarriers compounds. On this basis, some studies were done on this field and effect of nicotine compound on structure of nanofullerene C 60 was studied. Mechanical quantum calculations in theory level of B3LYP/6-31G and HF/6-31G were performed on structure of nicotine and nanofullerene-nicotine with different halogen substitutions and some different properties such as energetic levels and stability, HOMO and LUMO levels, chemical hardness, chemical potential and electrophilicity value were studied. The obtained results showed that energy levels decreased considerably by linking structure of nicotine to structure of nanofullerene C 60 and study of dipole moment values shows that linking between nicotine to nanofullerene C 60 reduces its solubility. In study of some other characters such as chemical potential, chemical hardness, electrophilicity in these two structures showed that change in substitution (X=F, Cl, Br and H) changed values of these parameters. These changes show dependency of the results on power of electro negativity and atomic radius of substitution X.
INTRODUCTION
Nicotine was obtained from tobacco for the first time in 1828 by a Germany chemist 1, 2 . Melsen obtained its chemical formula experimentally in 1843 3 and nicotine was processed for the first time in the laboratory in 1893 4 . Nicotine is a nitrogen organic compound which is mostly found in plants such as tobacco and rarely found in tomato, potato, eggplant and green pepper. The 0.3% to 5% of the tobacco dried plant is made by nicotine and is effective on neural system which is used in many insecticides. Nicotine is a biological stimulus in smaller sizes and causes addiction and many mental characteristics f tobacco smoke 5, 6 . This chemical material has molecular formula of C 10 H 14 N 2 and its chemical name is 3-[(2S)-1-methylpyrrolidin-2-yl]pyridine. This compound had different chemical and medical effects such as increased sobriety, memory, and activity but it results in heartbeat, blood pressure and decreased appetite in larger sizes. Nicotine is a stimulating and depressing and its effect is made evident on the basis of consumption method. Studies show that as small sizes have stimulating effect, larger sizes cause depression [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] 22 . Low solubility of the fullerenes in fluids limits application of these materials as medicinal effective material. But hydrophobic size, three-dimensionality and electron properties cause its use as medicine. For example, their spherical form causes ability and position of fullerene molecules in enzymes or cells hydrophobic solutions. This action causes interesting medicinal properties which increase rate of such characters by adding nano properties of this structure [23] [24] [25] . The electrophilicity concept was expressed for the first time in 1999 by Parr et al 26 
.
The electrophilicity index, which measures the stabilization in energy when the system acquires an additional electronic charge, ΔN, from the environment is given by equation 8 and is presented in terms of the electronic chemical potential, μ (the negative of electronegativity, χ) and the chemical hardness, η. Both quantities may be approximated in terms of the energies of frontier molecular orbitals (ε HOMO and ε LUMO ) as η= (ε H + ε L )/2 and η=ε L -ε H (Eqs. 9 and 10). Electrophilicity can also be approximated in terms of the ionization potential (I) and electron affinity (A) (Eqs. 8-10) 26 . High values of μ and low values of η, characterize a good electrophone species. The maximum amount of electronic charge, ΔN max , that the electrophone system may accept is given by equation 11 as 26 . Thus, while the quantity of ù describes the propensity of the system to acquire additional electronic charge from the environment, the quantity of ΔN max describes the charge capacity of the molecule 26 .
Computational Methods
All structures relating to structure of nicotine and nano fullerene nicotine (NFN) were In order to do final optimization, GAUSSIAN W98 program of package, B3LYP and HF method were used. However, for this purpose, 6-31G basis set was used. Total computations were done with use of Pentium IV computer with processor Intel ® core i7 with memory of 4 gigabytes and inside the operating system of windows XP ® . All computations were performed under gas phase, 1 atmosphere pressure and 298 Kelvin temperature.
RESULTS AND DISCUSSION
At first, all results were extracted and we discussed and concluded finally. On the basis of these results, some separate issues such as energetic characters, electrophilicity, chemical potential, chemical hardness and dipole moment values were discussed of which results in this section (Fig 3) .
Energetic indices Energy property and stability
In order to compare energetic levels, extracted electron energy of nicotine and nano fullerene nicotine attach structure with different halogen substitutions (Table 1) . Energetic levels have direct relationship with stability and our compounds so that the more negative the rate, the more stable our structure thermodynamic. In order to compare two different states when structure of nicotine is used individually and when nicotine was sued in combination with nano fullerene structure, calculated relative energy values. On this basis, considered the lowest energy level zero and tested other compound. In both states, our energetic levels changed by changing substitution type so that the more the atomic radius of substitution, the lower the energetic levels. Comparison of two different states when studied nicotine individually with the time when nicotine was used on nano fullerene structure shows that use of nano fullerenes causes to increase stability and decrease energy level (Fig  1 and 2) .
Dipole moment
The reason for moment is an effective factor which has direct relationship with solubility and the more this parameter, the more the solubility inside the polar solvent. Structure of nicotine changes considerably by changing type of substitution due to small structure so that the more electronegative our substitution, the more dipole the moment. But in nano fullerene-nicotine attach compounds, this trend follows change of atomic radius and effect of electronegativity of substitutions decreases to great extent. The more the atomic radius of substitution, the lower the dipole moment will be ( Table 1) . 
HOMO and LUMO indices Chemical potential
In order to compare the obtained results, consider the lowest value zero and measured other values. On the basis of the obtained results, when structure of nicotine is linked to nano fullerene, it decreases chemical potential of the structure but change of substitution will be effective on chemical potential. Increase of electronegativity property enhances substitution of the structure chemical potential. This trend was obtained for nanofullerenenicotine attach structure. The obtained trend for nicotine is only based on chemical potential as H>Cl>Br=F in HF method and as H>F>Br>Cl with use of B3LYP method (Table 2) .
Chemical hardness
This factor is effective on solubility and it decreases considerably by linking nicotine to structure of nanofullerene. In nanofullerene-nicotine attach, chemical hardness changes by changing substitution X.
On this basis, the more electronegative the substitution, the more the parameter value will be. But we will have another (Table 2) .
Electrophilicity index
Electrophilicity value in nanofullerenenicotine attach structure follows a regular trend so that the more electronegative the substitution X, the more the parameter value will be. But it doesn't follows regular trend so that have F=Br> H>Cl>H in HF method and Cl>Br>F>H with use of B3LYP method (See Table 2 ). Linkage between nicotine and nanofullerene structure will not change electrophilicity results.
Maximum amount of electronic charge transfer
As mentioned above, most electron charge which a system accepts can be calculated by parameter ΔN max . The obtained results for this parameter were obtained like the previous parameters. For nanofullerene-nicotine attach, changes trend is based on increase of ΔN max so that the more electronegative the substitution X, the more the parameter value will be. But have F=Br>H>Cl>H in HF method and Br>Cl>F>H with use of B3LYP method ( Table 2 ). The results show that decrease of atomic radius reduces this parameter.
CONCLUSION
Quantum mechanic calculation in theoretical level of HF and B3LYP on two structures of nicotine and nanofullerene-nicotine attach shows that link between nicotine structure and nanofullerene structure C 60 decreases energetic levels of this structure and the structure will be more stable. Increase of atomic radius of substitution X decreases energy level but changes cause to decrease dipole moment. Link between nicotine and nanofullerene C 60 changes energetic HOMO and LUMO levels and chemical potential, chemical hardness, and electrophilicity change so that these changes have direct relationship with atomic radius of substitution X and electronegativity of substitution X.
